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Abstract of JP2001 108619 

PROBLEM TO BE SOLVED: To achieve an 
analyzer for analyzing and operating a small 
sample such as DNA compactly and 
inexpensively. 

SOLUTION: An analyzer 1 incorporates an 
optical system for measuring fluorescence 
from a sample that travels in a smalt channel 
24c. Concretely speaking, a light source for 
generating light for exciting the fluorescence of 
the sample and a light guide (light-guiding 
means) for guiding light from the light source 
into the small channel 24c are provided, thus 
appropriately exciting the fluorescence of the 
sample of the small channel 24c. Then, for 
observing the fluorescence of the sample, a 
condensation optical element 26 for capturing 
fluorescence from the sample and a sensor 
part 1 1 are provided on the wall surface of the 
small channel 24c, thus appropriately 
observing the fluorescence of the sample in 
the small channel 24c. 
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[0 0 0 1 ] 

[^§^<^Jl-r5tS^lfr»iF] r<75^0^(4, MEMS (Micr 
o Electro Mechanical Systems) -^MOEMS (Micro 
Opto Electro Mechanical Systems) ^<OK^ffSrfflV"> 
DNA (deoxyribonucleic acid) (D/5?^f^C0<t 9 

[0 0 0 2] 

i|S|. (DNA^OD^/Jsife®) (7>^5tSrti-Sa L-C, #StD5)- 

^ tu7tSga»ffliZ2f-<@SiJlcia;;^i:T 5 t j: 
[00031 r O J; ^ 'tiiB*^— «»J;4S*H«Flf 5 8 5 8 

;45ff^jjK^ixT*3 1? . =&Bf;^<;^tfi^i^•?:•^^yi5©J^»^t^fcm 
[0 0 0 4] f**4^Sij^-r5^^tBSi LT. ^ 

[0 0 0 5] ^*f^s/7'{CT5>W*fT9^(c:ii> DNA 

Si5t-S9:B$n5S:3t7fe^^J- J; o T^J±J-r ^ t T-Kf^t- 
[0 0 0 6] 



10 /,cv^i:^^$Pp^S^^bT^^5o 

[000 7] )t^5K^SrfaSEL-C^3tt+SiJWiS5« 

[000 8] ^:feLfc:5>W^Sb*J:<#t9igL 
20 [0 0 0 9] rco^B^fi. ±S21S®(-Sg^T^i$tvfct> 
[0 0 10] 

[001 1 1 w*JS2 dfB^o^igfi, If ^11 1 ciiatt 

[0 0 12] tt5ji3S3(c:fH«6O^0J(4, W*3S2lc|E« 

40 (D^Awmmiza^^x. mmmi^^m^ mmmt/t^^m 

i:, HtrlBMl W«1S{c:*|-|S)-rSfiraT-*>o.T, ifilEl»/h 

BKSSl^BLr^(tibnfc||2(0®®i:Sr{»x.T*5t), M 

ten 1 com® i tut£^ 2 ©m® t <^PBTi-Bff:^(^m#?r-^ 

r t i t) W!m^n^mttM^^^m^{zi5:-i It -5 

[0013] m^-94\zm^(D^m(t. m^m i 'iv^ l 
m^m3(7>\,^-rtiMcmi^(Di^mmmizi^\<^x. tuiEt* 

50 L — ^'Sr$iblC<ix.T</^5„ 
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[0 0 14] m^m5izmm(ommi-i. ff*^4(cfE«c 

[0 0 15] f»*«6{cfB«(7)^e^(i. tt*rIl^c^^U 

SS ^Wii- 5 mIfSK^4 * 5 #^<7?l*!|s|- ^tt ttJi- 5 
[0 0 161 f»*^7(cfS«g<o^l^{i. 3S*3S6i;i|E« 

[0 0 17] W*3I8{C|E«CO^0^{*. M*3S6ICfE« 

[0 0 18] i**3S9(c|s«ro%?qji. W^JSrdiEit 

[0 0 19] |f*3Sl 0{Cte«;wB?qf4. f»*«9(Ctfi 

[0 0 2 0] fi*3Si 1 \cmm.(D^mii. w^jss/^v^ 

LM*3Sl 0<ov^-ri^*^^:lfE«^;«:9•WSlalc^3^^T. hu 
[00 2 1] 1 2 (c:|E^058?gn, fSjJ^iS l 
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[0 0 2 21 1 3 (Cf2«O^0^(*. f»*Jl 1 2 (d 

10 [0 0 2 3] fS*^l 4{C|E«©^eq(i. ttJ±iMfet/£ 

[0024] fgjR^ 1 5 it^s8^fl5>6s^s/J^ 

[0 0 2 5] 

[0 0 2 6] <1. :a-*(fi?M<DS*«^>|liUi. 
30 5^s/7"2 0 i:-^^^ n-^r^tr^U— ^ 3 0 a, 3 0 b i: 

^m±xmm.^nx\,^^. 

[0 0 2 7] -fev-y-^:^^ h 1 0 (D±.mm-iw-mikn^ 
m^yy2 o^wkisbi^tftzibcDmuAmi$.^ivxisio . 

nrilll(c:^^-rj:9(c-fe>-f-3.= y h 1 0 i:ii-*f^s/7' 
2 0 f*i/<eS„ 

[0 0 2 8] ^Amf--yZf2 0{Zii^ m^i^Um^tti^' 

#t?ai-S^C*<^-9->'7°/Ulf 2 1 a ^tlfOJti^d^ffl 
-r6i*;liS:«^-rSfc»:)0^»W2 l b i:7i^l^l$.^tiX 
rti,^wWfc(±sit::lt2 2 {c:i*]7!i>o-r»/J^5KSS2 

4a. 24b dS^:tL^*n{Cj^^$^xTV^5. *fcv 

<7:>mmwtLx. mmMmtfj:^^itM^mif^^icm< 

fc^rottm^f 2 3 a i:, ^i£i>SI''<C^iKi&*)iSl-6<]l-BT*!)S 
t:lfy<r>mmW2 3 b ttaif 2 3 a iZftitt^^XKltM 
50 ^^i(j$-a:5yc*©^-«s/7rffi?rBTeLTi3<x<5,7T 
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«2 3 c ttmf$.^ixx\^^ho Rft^W2 2 i:mmw2 s 

b titmm^^J:U^hM^2 4 c, 2 4 e J: 
SJgE^nT:^^^?. ttffi«2 3 a ty<^y:7TW2 3 c i 
ii:«66^^j:a!t/hSEK2 4 d, 2 4 f J:oTav>(wSJgc^ 
tT.r:|^'9. $S/J>^5S3S2 4 d, 2 4 f fiS/^^W 2 2 

?»/j^s£K2 4 c t^m^^pif^xm^'r^o 

[0 0 2 9] rtLP><D^«(i. $J'W^5^>^2 0(7P«S(C 

^/h2j![3S2 4 a~2 4 f 1 1^ U^SI ^ t 6 J: 9 t-ffM ^ 
ixTU^^o ^/J>»£SS2 4 a — 2 4 f fi;^^<->^U 

^/J>gfE5S 2 4 a 2 4 f fi. 6 0 fi mU&X* 

[0 0 3 0] ^>>^jmm'^um^(ommi^^j^^^ yzf 

^}Vif.^y h 4 1 a-^^^3i<:y b 4 1 b ^C7) J; p /^gig^V ^ 
^-rv>W^^;K:y h (^S) 4 1 (CA;h. ^tbT. ^^^y h 
;^^fe:5>W^:y:7^2 0±<7)l;^>:/yuW2 l a^^MW2 l 
h\cm^^f\^^o ^-^-y h4 l;6-?>0#W'^<D^3|s^^^)#t 

e^ri — ^ 3 0 a {c:j:om:j^tL;5o LT . ^m^m 

tti^f 2 3 a \zMt^Mz.^\An'^}lfS:^W^M-^. ^2(0^ 
^ ^ U'7=L\f^U-'df 3 0 b lCj:oTtttt5^5/ h 5 ltd 

[ 0 0 3 1 1 HI 2 Ji, -fe h 1 0 $:^/hi5S8S 2 

4 c ^-^t?XZ3p®T*^|JfrL/ci:#<7)»rB[glT*fc5o 
10 0 3 2] |l|2{C7j^-f J: 5 tCirVi^^^-/ h l 0<7)± 

2 tmMl 3 a, 13b ^:^S|S:^t^nrv^>5o ir>i^g|5 
lift. [yilffSt;ilSttbtl./c5iPa51 0 a (CiSg^HTjB 
. P 1 0 a Ji:frftiJ<^3tSrrt$|5tc^ jAtf ^ i: ;d5 pIS6 
/c^ct 9{Cfl|^$tLTl^^o ^ti. WMl 3 a, 1 3 bO 

±®ffl(i. ^n^^fx^'^mm^^'r^^^-^ ^ i 4 a, 

1 4 b t Lrff$^S:^ti.TV^5o aWlfP12ti. ir>'i^^ 

13a, 13b Ur®J£4r^*Dl-^o 
[0 0 3 3] /^:Jo, [a 2 (C^oV>T®11f^ 13a, 13b 

0 2O(D;?^[I]^LTV^6;^^^ *J^ai$|51 2KX.oXUn^ 
ix^m«ifl^>W^5/:^2 0 {cJl^^$ix;^c#Wrri: (cgatt 

[0 0 3 4 ] 5i'W^:y'7^2 0 ti. ir^/i^cx- h 

1 0<^[I£lSf|StcMi6iZ^^n/'ci,t ^^^-^ ^ 1 4. 

1 Ah tm^^fy^^^^-i^ ^ 2S a. 2 8 b;iS-f S^ftlJf- 
JF^/S^tL. ^(^^^>:i5' ^ 2 8 a , 2 8 bco^tt-eti;^^^ 
iif^^y'f2 0(7)F^as$riSiiL-r#<f(7>_h®{ti£^T-ji 
•r5m^?*8&ail2 9 a , 2 9b^S^jf^$ttTV^-5o o 
^•9. m^*»jm®2 9 a. 2 9 b(i5>«f^5/:7^2 OtC 
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aa6iA4nTv^r. — «(ii»4)T^5/:/2 0±co«-1fp^(c 

i:^:^^tzi5b<D:=i:^^^ ^ 2 S a , 2 8 b 4:{i;tTV^'5o 
5i^«f^5/:/2 0lcfl^^$jx/c^/hgESS2 4 cOT 

teiJ(7:>m^fS:af^-r--/^t>tO?L2 0 a ;5f>?f^^$n-r *d »9 . 
"^(0^2 0 a{zm^^^m^2 6r^m&^tlX\^^^. M 

5t*^¥^^2 6(Diae$n^fiz:«{i. 55^«f^5/:r2 otJs 

10 K^^^tl^o 

[0 0 3 51 Uy^TiSoT. 55'W^5/>^2 0;65-fe>'1^^r:i 
5/ M 0(C*fLT3£«^tb^ir. rr^^i^^i? 1 4 a t 2 8 
at;6^ Sfc. =3^^^^ 1 4 b <^ 2 8 b t755-?:n^*n^g 
-g^i-^^^r ti-. **)t:*^^2 6 t-ii^^Ul 1 ^ 

SS2 4 c^<D'^itm\'^^Bim^rf^ :i t:^^-^m\c^j:^o 
^LT. igi2(Dj: 5^.^^*^^^g^-:}Bv^r. sjt^pgp i 2 ^^i^ 
m%i^mmm2 9 a ^ri^mfid. ®^i*»bmi^2 9 b ^ 

i&mmz^'&'r^ r i: -C. ^/hSSK 2 4c \hXX:^{^<D 

20 -^nJ-J:oTK^4755if:/-7'/i^W2 1 a 

bJSSW 2 3 btCf^;^)^oTfl;^j*»)-r^r ^(C/^5o 
[0 0 3 6] *^5t^^^2 6 1 iT^^-i*: 

^Applied Optics /Vol. 38, No. 4/1 February 1999 (p. 7 
24-732) iC^ifecO THighly efficient detection of su 
r face-genera ted fluorescenej (^IIEkI? ^ixTV^^^ ^ 

mcmm.xh<^xM.^.(D^m(D,^.^^tj^^mxwmi.ti 

[0 0 3 7] r<7)m;^(7)ff$fli{c:ioi^Tfc. :zf\.tmm(D 

UlSfl, li|2 0irV1^g[5l lilia<^?l£:^|llT-fc6o 

[0 0 3 8] in 3 {CTj^i- J: 5 5^-*? ^ :y 7" 2 O oo^S^h 
i)S5S 2 4c COglf^fimtCf^ , ^/jN»{tSS 24c ^^m-t^ 

/i>-^<7):^7t^Mt£i-6/ci6cD*3t3t^^^2 6;i)5giK)f4 
40 Jte^ixrv^^o ir:/i^:=i-^-/ h 1 ooirvi^lffSi 

1 [Cfi, lat-^^i^;Kllb <t3t1^tti^ 

^1 1 c t;i5|S:(t«btbT:}Bi9. *5fe3t^^^ 2 6 

hti^W-nyt^myti-^Xi i a j::J:oT3t1^m^T-i 
1 c(^ilx*$-t±-5r<tr'^/h»f£5§2 4 c4^(7)K)lsftcf^* 

[0 0 3 9] 2 6 i^±mmm\^ X o Tff^/^Sc 

^tl5¥®T*fe67fe^*9i2i'5^® 2 6 a Tli^^gJc/jNi^,^ 2 4 c 

{c^-r^xoi^mm^tLX:^^ . 7t^<9iz.^E(c«^-^ 

50 -;«7;d5g^3a-rsi:^5t^^^J:<«te-raw^;6Sr'§: 
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5o V ^^^m 2 6 a TiJ^ib 1 0 0 n mU^l^l^ 

U>'Xl 1 a X*ry<y>-y^^:t hy^:t— hV^t'O^ 
1 c Id At*$-^^r^-C*^iKOi?^^ 

;65pl^{;i/^6<7:)Tfo5o ^Tt^fe^^^^ 2 6 {cgj «9 

[004 0] ^i^mm^ lie Oii[HiH-*it'*>^^— ^'V'S: 

5^ :/ 2 0 rt<7:)*7fe3t^^^ 2 6 iA^® 2 6a 

i^i&iCjfm^tl^ X 0 \CL.X^^^ 2 6 a;6^e.g| 

[0 0 4 1] 5>tlf^^/:7^2 Q±.<DM%it^m^2 6 <i:ir 
5/ h 1 om(oMit\^>:^l 1 a cote*f{4g(ijE 

ttt-iSl^^tL-S/^^^H^^Sfc^StT^T*. -feVi^^^i/ h 1 0-^ 

^ 2 0 o^{^-lt;^^mSS < tTh>^x5 i 9 fc. 
:»«f ^/ 2 0 (Dm^^^-^ >^^=^ :y b 1 0 ^ (om% 

%^mmmn(om&t. 20 ^^^i^^t^ 

[0 0 4 2] *fc. ±aiOj:9(;i*3tSb^SrJi«f5^cie> 

3^^® 2 6 a 1 0 0 n m^SJ^T{-ia^ 

755$>5coT% mytyt^m^2 e(oi5:mxu4-Mm2 4 c 

i^F^ffiiJ(C{iffifp]m^S4 4, 4 5;Ji5|S:ttbnTV^^o 

{if^mi^4 4, 4 5it. nn^UyhM^2 4 c^{:i 

xmm^^(oxh^o 

[0 0 4 3] -^LT. «r^m^4 4, 4 5m\zmm:^^ 

t {dJ: ^DNAfj:t'(DUn^Wi^hm^2 4 c 
\^MM4 4i^:^y<—':^u— h 2 5<DWi^hi[^^2 4 c {cm 

i-5^ss{-^(te>nT*5*?. {if6]m<S4 5(i^/hgKss2 

4 c(cjoit5«7¥::7t^^^2 6 CD^S^ tv/^ffiS J: 
Jbgfc{Ri)T*fcor. ^/hijESS2 4 cOJiE®{c:|S{t?:>tL6o 
wttP>0{Bf^«ffi4 4, 4 5{Z-^x.^m<lLh. ^^<Om 
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mm{zx^x. ir^-i^^^^y h 1 om(Dmmm 2f)^h 

4 b\iZM\^XU\^mM4 4^mnML\ZWt^'t^^t\CX, 

y) . :^7t^%^-r^^i|sf^«/j-gEss2 4 c [^(Df^mHj& 

{c^m^^^:Lty)^x^^o ^<r>f^^. *3t3t^mT-2 
6<DytmVih^m2 6 a(?:>ia^{c:^J^:f>Sr^fi$-^5r ^ 

m,<Dm±^mctiisbi,c^ M\^mmm\c^^mn^^^nx 

^/J-»fcK2 4 c {C«.^ofc^ii!i^<fjJ:$-^7t 

[0 0 4 4] m4{'X. m2{C:ion^^W^Sl<OA-A 

5o Il4tc^-rct9{-?a/J-S^2 4 c(iTiKJ:«9 t-h/BE 

TVN^o *^c. SiJtaSaSl 2;5>?>±a!OiSf^miS4 4, 4 

20 5 (C^LT^^n^;^L^mfiLft. ^^-^^2Sc, 28 d 
S::/M.T^/hgf£^2 4 c rt{c#fc^i&$t^rv^5o 
[0 04 5] -tUT. [ll4{C;^i-i: -fe^-i^^zL-.y 
b 1 Olcifl, 1 5;55^tte>tbTV>^o 

5feMi5^LTJi. LED. #a^>:7^^coj: 

30 ^-r h:^^ K2 7(i. 5^#f^5/>^2 Otc*l*^i2^Ay;rc5fe:7 
[0 0 4 6] b;^^ K2 7(^5fe5SSl3(i^/hi5f£SS2 4 

2 4 c OftiJIgE^Tt^oTV^^o -?:bT. ^>rh;^/^K2 

7<Dmm^h'm^m^2 4 c(DiMmtmm(Dmm^^i' 

40 C6 <^ t9 . ^^/^»ftSS 2 4c (Dj[Sa{RiJtC[^{tT©!i^ 
(D^m^j2!,^m2 6 a(cS!iS3t;65*4'LTfiatt^n5 J: 
[0 0 4 7] :^^:fo. El 4 T-fl^/jN^JftK 24c (DmmXy 

^ Vil^ Y2 1 t^h^v^\.fz,%tm^v.x%.it^^n^ 

2 6 a^^H 2 6 a (D^^LAc^t^O <t pd/cCoT 

h;^-r K2 7COj^^ffia5{--^-l' :^ n U^-X-^ 

50 [0 0 4 8] -€:LT. -feVi^glSl 1 T^^SrSy^ 
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m^-^^ ^ ti'^zz.\^''^\^^^ 3 0 b «9#^'9_htf/c«9 

SlSl 2;6>1I 1 (C^-fy^ry y'r^f 2 3 c f^S^i^JfittiW 2 
3 a 0®ffi:J:<9 tii5mf4{CL-C:fe#. ]K*W2 3bO® 
2 3 a J: ^9 t>i^v>iiS^c^mf4(::^:Si-5 n 

[0 0 5 0] ^LT. -^^^5' n-^^l^^ 3 0 b7!iS 

ttm^f 2 3a \h(Dmm^M «9 th LTft^ffl:^ :y h 5 1 (ClR 

[0051] c:c^<t9(-. ®/h®T*ii5^ScD^3t«iaj^ 

7t<$tii(D/'c^6c7)^^;ii^ -fe>'i^rl-- f 1 o*Dj:T/5>«f 
^i/:/2 oxmf$.^th^6^Vrmm i {::p^Jg$t^Tv^5/i 

[0 0 5 2] ^fz. mmi^(D'^^^^mm:^m^^n^ 
(ox\ i^^h^\^^i^^m<o^^xhoXhSi»{z.^j^m 

mR\^s (PGR) /^ifcotitM{'^||^^^l^/c'9. *fc(l. 
[0 0 5 3] ^i^c. 5>W^Blt--^-r^o-v:iit?*zr 

ho 

[0 0 5 4] ^tz. ^mmmiXit. ^m^^y^2 0i: 

fzi6(o^^^.^'-mm^mmA^±^y h:^nhfzi^. 

[0 0 5 5] <2. -^^f n-v^fzi. i$/>r ::T% 
-^4 ^ a-^=.}::f=j.U-'^ 3 0 a. 3 0 b (Dmf$.{^^\f''X 

^m-tho 

[0 0 5 6] mSit^ -^-Y^o-^-fc-^U— ^ 3 0 a(0 
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[0 0 5 7] U — ^ 30a 1 y 

rr^^n-zn--^ 3 I ]) zTLTTi^^^^ — ^ 3 2 

ir^3 y ^i^TTi^^zi.:!!-^ 3 3 tm^MT ^ ^ ^oo.^ 
^ 3 4 ^Srffix.Tlgi7g^iX, [Elte^T^J^^^rn-^ 3 4 

(D9ct^ma'X::^> K^:7^^ 3 5 ;55«jJ$i g ffi/^ J: ^ 
[0 0 5 8] mi^£\^^l^ms ]) =^TTi^9-^^—^ 3 1 

10 ^zrzn-^ 3 4(i^o5feiSSSi5^{^;1S'&^tL/c^>' K^:7 

[0 0 5 9] mi V :^Tr^^rL=^-^ 3 1 {iI£m^-T- 
3 1 a ^;^:/^-r >$4 3 1 h ty^'y^ys i c t^m^ 
TijBt). ZW:&rS]{;iftoT;^7-ry3 1 c S:5^16$-^5 

[0 0 6 0] iEm^-^ 3 1 a lia^/Smir ^ ^ :y 
(cJ:oT«^^tt. $«Jta$15l 2 75^?>coaffi<7)g]iP{c:J:o 

20 1 a CO-^{RiJJlir>-y-^::^:y h 1 0 (Dm^Mii^imm ^ tl 
T:fc^. ft&iSftiJJi^^T/^-r :/tt3 1 b£OiSffitC@«$tt 
TV^-5o L/b;65oT. :^:/7-r >'tt3 1 bfi£E®m^3 
1 a(Z)i*ffiibmc#oT-?:<D:g^*[^T*fc5Ztt:&f^(C 

[006i]S/c.;^7'Y^3ic Ji^:7^^'0^$*3 i 
b{c^J652.4;h.r:to«9. ;^^-f^3 1 c coi^lHSlci^^^ 
tLfc#ttastt/ii^;^^><^3 1 c t:^:7*7>r >'*a3 i b ^ 

>1'>5^3 1 0^^:^-^^^ >^m3 1 blC>Pf LT{4®@^$tt 
30 fz^^mtfjiho ^J:^. ::^':fy^:^^3lhi,zWfhtifz 
^^h:^=7^ ¥3 1 cco[yia5^;0^«'^i-5r<^{cj:i9. 
>^^^^3 1 c o;^:7'^-r 3 1 \> (r>Wi^^^(om^ 

^wsijT* t ^ r t (^m 5 * -e t V \ 

[0 0 6 2] ^2 y ::irTi5^f^:x3i— i$r 3 2 Ji. Hi y 

::^rr^^^:3i— 3 1 coj^^-f^^^s 1 cfcia^^tL-c 
*5«9. mi y ^rr^^^^-^ 3 1 }inm\z. \£mM 

^3 2 a ir^iT'^-r :^$A3 2b^;^^-fy32c h^m 
x.T«^Sn. xtt::^i^t;i»oT>^^><y3 2 c Srj^lli 

'^^h:L}li)'^X^h^b\Z.fS:-^X\^h^ *fc. m3y:::i 
40 rT^^^:3L— 3 3{i. ^2 zz^TT ^ — 3 

2(0:^94 '^3 2 cliCm^^tlX:}6V^ ±M^\) =^TT 

^'^^=^-^ tw\m\z. ^mm^3 3 a t:^':f'7^>m 

.33btv^^^>/33c t^m:k.XY%:^\^\cr^oX:^ 
y^^3 3 c^^m^^hZt:^^X^h^0^cmfj^.^ti 

[0 0 6 3] ^LT. H3 y :=^rr^^zr^-t$^3 3(7) 

;^^^^3 3 c ic(^zW:*rr&]{c»oTiEiSK^T^^^:ni 

-^J' 3 4;iiS|a^^;h.rv^;5o lHlffi^r^^^^-i$^ 3 4 
3 4a i:lE)|E«3 4 b ^ e^/f^-a 
50 —T^^=^:r.^^ 3 4c ^4:<ixTl^-5o 
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[0 0 6 4] :^'ry}:f>^'e—^ 3 4 ai^^i^:^^/\s'i^(D 

^-r^3 3 c ^c:la^$nTv^6o ;^7^:y t-v^/^— ^ a 

t^. y^'ry\i''>'i:f'e—^3 4a(D[^m^mfhth^rJ-- 
^{C]^^;^nfzmi^m3 4 h:d^y^9'^y\i'':yi/^ — ^^3 4 

^ 3 4 a l9[E]te^COi(]i^(0 9"^OZtt{cq^tT 

[0 0 6 5] [H]teK3 4 b {c:(it:":y^3— T^^rLjn— 
^ 3 4 c<7)~-«ftiJ;^^^a3:^tLr:J^«9 . ::(7)t'':y^3-r 
3 4 cfilHlte1S3 4 b<OlH]tel;if4^oT>^7^ 
^/t-V^^— 3 4 aOiHlteWS:q3^l>{;ilHlte-r5o -^u 
t^ry^H-T^^^^-^ 3 4 cCOf&«{M(^(iH^;^ 

[0 0 6 6] t'>;/^3— 3 

$^^TV^5o rcot'':y^3— r ^ 3 4 c CiJ: 

t-r5iH]tei&f^ (3 — r>^) t^-^m^t^:^^ 

[0 0 6 7] -^LrSte^r^^^^i-::?^ 3 4cO$fe«g|5 

h^. 1 - 5 0 M mm*c?)^/h@T*?F^^$nfc 

K/l-^;^f53i^/ Y:r.y^^^ 3 5 <^ LT^ffl^n^o 
[0 0 6 8] -^-f' ^ n-y':^ t^zi. 3 0 a (i±fSt?5<t 

mi^^<bm3 y ::^rr^^^:3l- 
^5^3 1—3 sfi^vK^i^^iiii^^a 5<7)f4g^x, Y, 
Zco3fi*-f^{::ieii^lj!]$-y:^r <i:755r'#. ^UlkT^ 
3 4(i^^^ K^^'zii:^^^ 3 5 ^n— /l^ • t'^.y 

^ • 3-(^53:&f^{c:iHllK^tb^^5^ tTi^T'^^c 
3 5 ^ii:iiai!i$i^:5fcJ6o3 ^sstEteaid^ 

'^^fz.}h(0 3^^m,t(r>^%\% 

60 lH3te^3gfiaJ^. :^'Ty\fl^'!f^—^ 3 4 

a |;iJ:5D--/i-:^3iaii:. b-^/^a— r iJ^ 3 

4 c \z.x.^\fy^^^i.n^-^mm\hx%'^^^^o 

[0 0 6 9] L/t^^oT. ^ ni-^^k"^ 3 0 

a 0*»^4r±l5(OJ: t-C^iV K:n :7 i?' 3 



(8) 1^53 2001-108619 

14 

[0070] ::::iT% Hiy ^tt^^=x^:^—^ 3 1 

fmn^f^mmLi^i>^^^'tm-r:'h^. ^\^xm^ (a) 

ti:^^>f^5^3 1 c Sr4-z:*rf6]«c:^l!j$-^S:^^(D«lE& 
f^^73^LT:fe«9 . 06 (b) ^3 1 c *-Z^^ 

10 [ 0 O 7 1 ] :i tT^HiScOff^ffiT-fi. JEffi^^ 3 1 a 
LTA<^mS>i)SHlJD$ttttfiffim^^3 1 ajiSitXJfSL. 

BMM=^3 1 a JC*fLT]E<7)ffi/E;6^^*P$nn(i 
i£m^^3 1 a;6M$:B:i-5o LT. ^(OWmm^^DX^ 

JE®^-T'3 1 a Jc*fi-5HlipmffiSrSyfflii-6r <ttc 

:7^^^vl4 3 1 bOZ*ft(c?&o)^c^i&Sr$Wi-'5^<t;0> 

[0 0 7 2] 0iJx.«. me (a) C0miEie?K(iiHbJi>!iS 

m^f)^f^tL'h±.t^^nXf,-t:^':f'7^l^^3 1 b ty^^-Y 
^3 1 c i:(OPsl(7)«^;^(cJ: ^^^-Y >5^3 1 c >^ 
^^>'$i3 1 b ^-^$:<^;ioTEE®^^3 1 a (DW^m 

(^i^^DxztttcffioT^K-r^o (7)::#*«9JS?f^o 
M^m^^'hTt^^^x\'t)£mM'=f-3 1 a fi^S!:(-7c(30{4 

'ik(o\tLm.\:im'^^o t'r^±^^m'&M-±\L. rots 

30 3 1 c ty^^'7^>'t^^3 1 b i:OF^Jc-r-<t?;i5>ii:6o 
z.(D'i^^^ y.=7^^3 1 c ;6>::^:/^-r >-tt3 1 bl;i>pJ-L 

^LT. me (a) 
r'9iS?F^Sr^f9iSLJEm*^^3 1 a ^C-^x.5 :i ^ lc J: 
^9. ;^^^y3 1 cfl^:/^-i'>'#3 1 b(cf&oTI9:Pg 
6^ + Z ;^f^ffl fc^K) L T V > < CO -efc 6 o 
[0 0 7 3] 13 6 (b) (Dm&M.m'tm^ (a) 

<Dm.'^t^^^tL^>ct^^V(^X\^:^'f'7^^^^^3 1 b t:^^ 
40 ^3 1 c <h<Draco^^;^(cJ: ^3 1 c ^i^;^ 

>'tft3 1 h t-'i^t^J:<:^X&mm^3 1 a(DWm 

m^zjt^cxzm^^r^^x^m-t^o &mm^3 i ai-t^ 

<Dmj£r^mu^n^zt{:ix^xiJiRm^^(DX\ me 

(b) <Dm'^:^^^J:iL'ib±:^^KlUXi,^EEmm^3 I a^f^ 
o< «9 tilx^-r^, ctb(;i*tL"C. Hie (b) (DMMti: 
i£*>T^5i9gi5-cf^. 1E«^^3 1 a(ll|X)^LfcttSi7!i^?> 

</cC«9. -^^^icJ:oT;^^-ry3 1 c >'tt3 
50 1 bi:(^)ra{-*r'<i9^5^i:Sa ><.^^>5^3i 
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me (b) \C7!k'tXo^j:(D:L€^&M^l^^i&Li^ 
m^^3 1 a(:::4-;t6ri:{cj:i9. ^^-f ^3 1 c (i;:^ 

[00 7 4] y ^rr^^^:3i— :^'3 1 

(i. igW]^^<t?:^5ffis^^3 1 a^^nmj:7&mxn 
-<i9 (cj:o-c;^^-r^3 1 c:^mW}^^^W}&^m£— 

J:oT;^^-r^l 3;iS^ift-r^^lib»S:^S^-fr6r t 
[0 0 7 5] S/c. JEm^^3 1 a{C^Lr±|B<Dj:p 

mm'f-s 1 aizw^i-^mmitirmm-r^^tx*. mm 30 

^-T-3 1 a i±^(Dmmm^jt^cfzwmm^^'r(Dx\ :^ 

[0 0 7 6] /c^ifiS. :^-yy^ 31b (7)i{i|F|5tC*^/N 

^3 1 co^i(j{c#oT^^ffifetmT-75^?>^«i»t-;^;;i: 
>f vtt3 1 btc*l-'r5;^7^y3 1 cC7){4gSr^ttS-r;5 

[0 0 7 7 J i^Ji. mi y ::^Tr:^^^^-i$' 3 1(75 M 
^^{CoV^TIttP>^Lyb;65. M 2 y T ^ ^ 3 2 

*5<ttj5||3 y ^rr^^^^— ^ 3 3{cov^Tt)|5]:^co 
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3 0 a^m^zm'fxmm\^fz.i)^. 

^ U'^=:^\f=^ U—^ 3 0b (;ioVNTt[^1ttCtg^$iLT 

^^i?. w\mz^\^^xhmmxh^o 

[0 0 7 8] r cOct "5 a-^z^t^zr I — ^30 

a, 3 0 b^i^lU 1 t;i73^i-J: o \z,'^:y^:=^=^ y V 1 0 djo 

h 1 oiHcommul 2{z.x^xm^6^mmm^':^m»^^ 
H^xo{cmfiz^nx\^^^^ 

[0 0 7 9] ^tz. iieoi 9^c^-^-r n-^::^b:"^ 
i$^3 0a, 3 0 bf**^j2 0mmS:*'SS<O:^^#$(c:i|XS 

[0 0 8 0] <3. 5^W$l«t-*5tt5^*ff»)f'^>Ell{- 
-^^^-yjVifsy h 4 1 a t^^^^^y h 4 1 b tX^ 

:y M O coiSSaSfCffit 0 f+ tt bix/c® l(7>-r-Y ^ o 
rnt°^ ^ 3 0 a {cJ:o-t. -^;h.^*ixifv://u1f 2 1 
a i:K^W2 1 bic:i^^S»;65#t#^^n6o n-.^::^ 
fzx u-^ 3 0a 05fe«SI5ti:f±^»(7)gE?KSrffl LAixT' 

(omm<DWi^t^ ^tg f o T V ^ 5 o 

[008 1] ^tff ^/ :/ 2 0 2 4 a ~ 2 4 f 

-^KM:6^®M»:lft/^<t*(7):*-ftT'-rCtC^/h»S3S2 4 a - 
2 4 f f^^^lijT*^ a J: 9 (-i-^o 

[0 0 8 2] ^LT. if>:7^/t'W2 1 a i:^^«2 1 b 

ti{^c^:o■r^/J^Sft^2 4 a~2 4 f ?rTJ^t(cr^7!)^o T 

(J^*^f 2 3 bco;^r^{c[^7ji>oT) ^i6i-5o 

•th>://u«F2 1 a t«^«2 1 biSrjSS*«2 3 b 

\Z.nV.X^\^mtL\^\^X^^ . ?S/J^^SS2 4 a ~2 4 c 

[0 0 8 3] rrT% ^i^-ffvmw.hv.xmwmnxm 
v.x'^it'^—tiXy^M-^^^^^. '^>y'/i^mm^(Dm 

[0 0 8 4] i^>7'>'W^t2 1 a t^mW2 1 b ttd^fL. 

*rtf2 1 b i:Sf£^W2 2 i:<r>Fa1i;l;5-ttf3*^/c^a#^cJ;5 
m^*i!lT% ■tJ-VT'/i'tKaittSr&lf 2 2(c:|S]*^oT# 

-lJ->'7'/i'D N A i: 7*0 — •7'D N A i: ti.^m^^£m.SW3Ji\ 
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tit. jRjtm2 2 i:mmw2 s ht(Dm\^M'fhnfzm 

j^^^:J:5®^j*i^JT*m/J^^f£K2 4 c ^'^TiJfc (mmw2 
3bt7)*rf^) {C^m-t^o RJt^m2 2 t^m.^.p t(Dm 
(O'if&A^m^ 2 4c :^ y T ^ y /UT ^ K(7) i 5 

[0 0 8 51 — T/'DNAOS^^^^fJt^l^C 

NA\tm^mcmmxm^m^2 4 c s:m»^t(iT*5^ii!i 

i-^o ^^-f :7'y y-rXL/cf7i>o/hDNAS^f>i- (i^ 

:/://U'DNA) t>^(Og${w;^;cfci^ST'«^/jNSfu»S2 4 

[0 0 8 6] — >^ni— :/DNA t1^>:7^y^'DNA^ 
^f*:^ LT(iSV^DNA»r>^*^:^J^S;^ci^>. :7'n->^DN 

A'^^^/N^T'y y>r xbJ^.tTij^oyti^vT'yuDNAj: hm 

V^J^«T'^S/J^^3S2 4 c t(C/^5o 20 

NAISf>i-oSm{cj;*9M>t5J:5(c:. SJPfi^m(-J:5^ 

<t ^>-r y ^-f x-r^yr:^ d n a oj^siayij 

[0 0 8 7] ^UT. ^/h»{£SS2 4 J: «9 t 

L ± »KWJ cDpjf ^f4H {zy'a -y^nN AlcHn htitz^ 

^^m^2 6<DSm^in^iiLm) :^^^^^tix\f^^fz 30 

y^^yv y-f :^^l.^J::^^^tiy'^-zfDNA(D-tiy^ 
^llcomM^Mt. :7'DNA<^f-V:ryU'DNA 

KDmm^nt^^^^tt^x^^^ >'^-r:/y y-rxu 

/^7J>^ofcDNA8Ff>f (-y->://i-DNA) (im3t-^— 

[ 0 0 8 8 J H 7 fl-fe Vi^gP 1 1 <DtU;^?0iJSr:^-riaT-fc 

>^y ^'<XL?i7!)^ofc:/n — :/DNA;0^-feVv':^-^'{4 40 

V^So •t<7)^> t 2, t3, t 4tr1S^CDe-i5^ P 

K2. PK3, PK4;55^tLri^^, 04^9. ^^^:7'y 
^ X L d ^ o -T" n — >^ D N A ;0 5 ir V >- g a 
iaLfc^(::B*PBlSr:i6V>T;5^e^. >^a-XDNAi:i^>'X 
yi-D N A t (D^N^ :/ y ^-r X L7^c1S»aiS(D^^4^;5S-?r 

cog $ i: 7^cH#r«i^^}^ o Tir > V >/{4B^ 

iiig-r5C<b(C/^«9. ^SS&CtDb-*— i> PK2'-'PK4;05m 
\:.X\f-^(Dmm.^nt^^^^tth\^. ^tl^^tKD^ 50 
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tti:t)m^'A^'t^ r ^ {c x^x±}iim(Dmmm^mmir 
t;*^ 3 mm<Dm^it.m i<dx.o \zy^^ ^ y x^^^iiSij;! 

JZ'Se— i^PK2, PK3, PK4;^^^a^^'5o 
[0 0 8 91 ^LT. $lJPg6l^(7)iltRi:7^i:i-7^DNA 

i: ^ D N A cOate^^f^fPO WM^— if Oifi 

[0 0 9 0J ^fz. XDNA{C^-<yW^tti-^/c 

^•r5i^^^fi/^< . ^^-r:/y y-f XL7:?;0>ofc77^n — :/ 
D N A (c J: 5 f - ^ X y y ^ Xit^f^ J: ^ 

I 0 0 9 1 1 :i<DXo\^ LTir>^1^gi5 1 1 {CT^3tS:a'J 

^i|^SrttaW2 3 a(;i«V>fci9. ^/hfl. ^(O^^^LS^^ 
-^^ n-v^e**^ I/— 3 0 b i;iJ: i9^^±ttYc t9i-^ 

[0 0 9 2] <4. KJtS|'(7)Si*9aL>:i:iT% «»/hSfegS 

[0 0 9 3] UlSfi. ^S/J^i)ESS4'ODNA0^^9±{f* 

i^^t'i^^-r^:^'^v^y:^^^t\^x{t. m^m"^^ 

3 5a ^{^ffli-^o ^l^^^ttm. >^l^^53 6 t^— 

:^met^h^^m\^fz'm-'^<owt^7 t^m-r^o *f 

tl.^5fe«aS5>*il Mm;!)^?>5 0 /x m=eaE«-*ffla?>T:io < r 

ttmt.l.^\ ^t3 7 05fe«};:j^M*£DNA 3 8 ^{^* 

9 t;ii^-<r#5o :z<Dmi:(D-mt^. 7|^IH*I^5 7 8 9 
1 6 7 ^'<ikm^':^^-'^T>^ A<D^^^a:>fz^<o^mt L 

co;^-<-1^(Oiig$BSr}tiSDNAioJ:T>*it3 7 <ir**,1i§^ 

[0 0 9 4] la 8 {c^ov^T^a/^^E8S 24c ^tttti*f^o 

DNA Ofi^DNA) 7755*^-^ — g^-^tOXn— X 
DNA8 t^N>f Xy X-YXL7tt^ffiT'^|;JLTV^< CO 

^r:^1^^f^5l l;6S^^ffi-reo «»/h»ffiK2 4 

c±<0:<7/<-Xl^— h 2 5lc|Stt?5tLfci/jN?v:2 5 a ;6=^?> 
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^(D^m^{^xi^3 7{ci-fm^titcmmti^m-r 

^^m^t^^Jt^^'^X:K\^^\z.'^^;^^^ ^(D'lk. ft 3 
7 ^mm^f)-h'^^ ttii-r i: \c^oXifymir-<t^Pc^ 

[0 0 9 5] rO^^E<7)?gS^C*3l^TKi|S^Sf^$t3 5 a 

^Xi-^fflteDNA3 8;6M^«$i^T^B^9. S*/J^'S^tSS 2 

4 c 't'cO^^f^lil'^^n^ g^DNA^ffliSDNA 3 8 

t^^^j&^^m^-t^cDX^^o 
[0 0 9 6] <9 . f^^tsf^f^it 35a m\ 3 7 ^Jgffi 

V ^ Sftt^D N A 3 8 ;5i5^?S^Oi^^ife ir -^N-f :r y >5^-r X 
</>Wrffi^K3m-^^m3 5 aO$fe«;05;7.=3f.^>.-t*'5 J: 

-^^ij^n-^^t-zi-u- >5^3 0bJ^i!if>^^^tLfi. MtED 

NA 3 8 ^ @6^DNA^75>>'^-1' :^-r X-r^^'^*?^ 

[0 0 9 7] ±|E(Oj:5t;ibT. «»/hgjt3S2 4 c 

#^3t)±{f ^ttfcDNA(t-^--r :^ n-^^t'^ I/— ^ 3 0b 

5 l-C«:1?$n5o 30 

[0 0 9 8] i4tbJj^5/ h 5 l^rasalLfc^^(D^^lS(^v^ 

[0 0 9 9] -^ij<l: UTfi. :.K:y h^\^>^<y'7 rl^m^ 
fc e> C 46 AtlT^l D N A<?>/>-f y X Lfct 

c?:>^^^^{^i+3 5 a r^^^>;/^r®?^Jcr5-ro 

DNACOM-g^^ft^t. @6^DNA^Mt£DNAc;0>^^-f X 
y ^^XLfct<0;6S^^Sf^f^St3 5 a bfc<^ffi^ 

5^+^{^if 3 5 a ^^B^-^. -^OAK:y h F^^?i$c^f^;g* 40 

±tf^::i:tc:J:«9. @6^DNA.tJtiSDNAi:(7:>,1t§'a-<^ 

s?^. ^fg'f (csfl^DNAo^7!)5#ffi-r5 J: pd-rsto 

ll;65fc5o r(^:^'g^(^:7^n-yDNAi: g^tJDNAO^ 
MlSDNAt gfi^DNAOlS^g-J: t;) t^iSMT'fif/?)^ 

tiSJ:5{c. Xc— :/DNAi:MlSDNAco:^SiB^iJ^ 
g 6*JD N AOi^SiE^iJtCi^; CT19!f+ LT^S < :i t Ji^^^g 

^(o^-^y vx±.\if^\^&<D:)5^m<m'^\^. 2mm^^ 

e WDNAO;?^-g^^@mS:3fS<^)|ll»T*fl¥V^TV^< (^T*fc 
5p 50 
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[0 10 0] m.(Dmt LT(i^'9±ttYcDNA^^5isf}S 
i^$t3 5 a rttilttttl^:^ b 5 1 (O^^ :7 7 ^gcD^iT'iD 
SRb. fflteONAi: aWDNAO^-&^^^?V^-C. ^<s/:7 
T S^cO'f' a 6«)D N A t TT'n -:/D N A i: O^-S- Lfc t> 

gfi^DNAco/Ky ^ ^— (pcr) 
h^^mK.x^^&mm't^fznxn^DNAomm^ 

rf^:Lt^^x^^o 

[0101] msn, -v'^^ n-^rzh'^ ^ 3 0 bCO 

mmims 5 a(D^mmm<7)mmmxh^o 
[0102] iii9{^.^i-j:9(-. m'^(o^nm¥^3 5 
a^^Ti^/i-vs 9iicm^^rixi^^^tix\^'^^o ^-yi^ys 
9 cx^wm^mmm7<tix:to\^^x^m' 

m'^ns 5 a(D^jr9u^W:l^X^<^ {^fflSttCfi. ^ 

D-^^e^ u-^ 3 0 b ^»)^^SMLrt^;*^|'j^<^i+3 5 

a 0^—^353 6 ^■^-1' n-^^ne"^ U— :^ 3 0b (?:>Ih] 

5o ^^^^f^§f 3 5a (0-<-^S|5 3 6 i:mmmXMf& 
-^-f i?' n-^r^t°ii U"-^ 3 0 b omic^r 

->5' 3 4(D^mm^m^^B^i^^x:ir6< t. nfmmi 3 

5 a ir-^-r ci-^::^^^ ^ 3 0 b (DlHlte^r 

3 4 C0$t«^t ^T^Bt^^-g^-r 5 ^ t :^^^X^ 5o 
^^{c, -^-ri:^a-7r^t"^u-^3 0b{::*5fctSlH]te^ 
r^^zLZSL-^^ 3 4 (D^mmcW^m¥i\^ 3 5a 

:^$|53 6 ^^A^^t^tiib<Dm^i:nnx^< :itx\ 

nnm¥n3 5 a:65jSf^cfr(-;e,5fcO< -t<D/j:l^X0\^ 
^*-r6r ^7)5-Ct6o «5N'»iW3 5 a {C:^ol^T^l-< 
-^S|53 6 tm-3 7 ^0?g4^^m^3ft^T'«SLT*5< 
r^T% -^-r ^ nr-r^f ^u—i^' 3 0 b{Cj:-5iEai/^{4 

mmm^^'^mxh^o 

[0 10 3] -^LT. -^^i:^ n-v^-fc"^ 3 0 b;iis 

vt^yl^y 3 9 t;iM3Zi4nfc1S^(7)K5|Sf^f^ff 3 5 a O 9 

^^-^ 3 4 05feffig|5^-<-:^lf(5 3 6(D±mM{^^m^ 
-^-r:^n-^^t-^U- 3 0 bidj^^-ra 

[0 10 4] — tl-f^. -^-r ^ n-^^b" 
^ ^ 3 O b Ji^^^yl-^ 3 9 (D^^mf^f 3 5a U 
i^*i^TV^/^v^^H5^^c^ffl^^^c^^3^:fi^^>^i^- 3 5 a 5:^ 

3 5a^5it)^i-o -^<^m. ±ffi$?«co|^i:(111^<Dj^i^ 

^no^t x\ u.nm¥ii 3 5 a (o^^^rf v:Lt^>'^ 

[0105] T^i/l^t/ 3 9 (i. ir ^-l^^x - 5/ h 1 0 

cT^-v'.r >^ c2'v^^t'':=L 3 0 bTiSr^-^^^-^ltg/^^^ 

[0 10 6] ±fET'fl. K:ny^a^^-$^ 3 5:Amn^ 
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^j?^ 3 5Amn^i^^3 5 a irPSb-f. ^J;t(^. •^'f 
ya 9Srffiffl-r-5r i:T% Kic^^i^ ^ 3 5 roiSlj 

-S/jv/uy 3 9 ^ P-x'— fa. U—-$> 3 0 a , ^3 0 

a 1 (-*5V>TS''cC-5:9-tlf*!tS^«lt) 3SLTtT 9 J: 5 'i* 

[0107] ifeio. ±iaOt*iN-^f^«f 3 5 a -^-f 
[0 10 81 <5. 5>^^eSriibSteSr^f 

«>!il 1 r-iftB^ufcJ; 5^w^«i ^c*5v^-cfi. #t 

iii^«)(cg»jate-rs:^'g-{c(i. nil (CTTt-r^ws^B 1 

•9. ttis:o5ttai4<5/ ^^sgi«LT*J^^Tttm■f'<#^i|s|• 
[010 9] m 1 Ofi. TK-y h5S^«^i^J!)Pb/t^tlf 

^^*fi2Sg 1 mi fcjf:Lfr«fig(cjp;tT. mm.<nm 
«^<^ttaiJi^y h 5 1 Amm^titzm^-^m^mmnm 

5 O i:^s^^tt>*^Tv^5o 

[0 1 10] |5]«5-5itg7t#t?^R^4 oJitriaiSi^roif V 

(D|H]te^-i5'(±-fe>-i^^— 5/ h 1 0f*^gI5cO$iJ^4pg|5 1 2 (- 

ji'oxmmmm$ti^x^i,zmi^^t\^xis<o ^ w^rs 

4 0cD[5jefitg:^^SJ^-r.5^ ir-C, ^McDi^ VT'/WtK 

U-iS' 3 0a *«)f^$l3:T1^>-7'>'W^S«3l^^>W^s/ 
7*2 0±<^«-WC'^*&-r?.o S'J<OS^£:^^f^5'^± 50 
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X-nofzibia^. #t|^R^4 0^iHlte$-ti:-5r iJcio 
T. I^-vt'/utKs/ u.m^^y h%:m-M.izm'om^X^ 

[0 111] |e]te-5lfig/itta3R^5 0±S;i(4^S 

i5"b-fe>-9-3-=.-;/ h 1 0F^(O$lJ^^i§(5 1 2(Cj;oTlHl«SfiJ 
®^t^5i^)^^^*^S;$^^T*3'9. ttWR^S 0<D|Hl«5{i 
^i^^SW-rsr ir-CBlfMcoattlsKs/ h^5>W^s/:?'2 
0<DttHiW2 3 a (7)i£<5^(C^tb^-tir5r t A5-e^-5„ ^ 

foLU-iJ' 3 0 b^;^ii^*Tttai*i-*i:/£S!K£^^-^K 
Jf£:^fifet»jfeif(0^i|Sf^ttttl«2 3 a d»e>tt(±lJK->' h 5 1 

#(4. ttdtlR^S O^Ete^-yrSCiCiJ; <9tta35Ks/ h 
5 1 *®?)#±Tttm*f*i:^c5m4&ttffi*-y h 5 1 

[0 112] rcoi^lc, ^-y L.T«^co 
[0 113] ^W^.y7°2 0 l,«ffl[H]Sfc;05|5S#l;i 

^1#(vli^*«^(D^W9^2/7'2 0=^^aiL-C4o#. i£i> 

2 o^Si()6^iifft)#^5::i:t-J; "9. ^iiSclEiro^Wf^ 

[0 1 1 4] 0 1 l(4»#^2/:/^m«1«^iafiUfc5> 
WS^EKT)— tffiK0iJ**-rillX'fc5„ Hi 1(4, 

111 1 <OYZ¥B(-Sii:^<c:^(Rjl-fcS,^A^?3^«ri^«i ^ 

afciafS>9 , •v^' ^ a Ix— ^ 3 O a , 30b 

[ 0 1 1 5 ] H 1 1 l-*-r:9-WS^« 1 T-(4, -fe ^-tf-cn. - 
5/ h 1 0 ^(4$A/T\ 6 0 ilHlilX^? 0 i: Yli 

(n) » o T zJSiBB $ tu 5 o 

[0 1 16] h 1 o\:^mm^f\^^'j^m^y 

5, -tUT. ±^^'^=^=-yYio±.<r>^m^y:f2 0^ 

35^-r-5l^(-«4. -irvf-^^v h 1 0rt<O$iJiSpg|5 1 2;JS 
}f LJilfTi^^^J^— 1 7Sri()<^$-yr. ■^:y^=i.— y 
h 1 Oro±S|JlCt3lt2>I!flg|J (5J-W^y7'2 OSr^fejitf 
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[0 1 1 71 ^^5^ -y;^ 6 0 tCli. ^mm(Dj^Vff-yy'2 
znu^— ^ 6 2:d^i&f^L. i|X^gl5 6 1 l^tCi|X^$;h./'cit 10 

^y'fw\.\i^\^mm^^tmv^\.x':^m=ry':f2o 
^y:fn\^\A\^mm^ ?>\^x.^9^^^y^2 0(^jf 

(fr ^^^lji-^ 1 7;65#JhL. Jf L_btfa5«7!i^K){^§B 

■i?>^-!^^^:y M 0^cS^#$^^TV^fc^tff^:y:/2 
:/2 0(;)$feffi|fPT'ff Lai^tbTir>'t^^r^:y h 1 0 c^O Ji 

[0 118] }^±<oxo\^m^-r^^tx\ 

r^rv1^::l-::^:y h 1 0 \cmm ^ti^^^Vf^ y ^ 2 o^g 

SriS)^6«)t-}6^o Sifter (c^T o:it :ib^X*^ 5o 30 
[0 119] tj::}S^ ±m(D^yy'^l^-<-i^ 6 2 {i. 
X.{^\ -^>r ^ n^ — ^ 6 2 a ^^>v^^t^6 2 b t ^ffi-g^ 

;b-ti:T:niu-<->$^^6 2 c ^ ±T ^mmmmxt 

3a<t^:y^63b ^m^t^"^. y y i^ 6 3 b LtB 
Lfflgpt^ <t l^Xi^m-r^ :it{c J: oTWfig-r 5 r :^^X 

[0 12 0] ^ JiiiiO-x'-t' :^ n-^jnk*^ ^5? 3 

0 a , 3 0b <D=^ l^Y^y^^^Z^ CO^^^ffl h LT IS 
^(D^^/ K^:7^^^^lR^Lfc?^^>'^y3 9^{?f^i-5 40 

[0 12 1] rcDJ:9l-. :5^*f^^B 1 t->5tLT. -7^:^ 
n-^^t'^ U-i? 3 0 a , 3 0 b-^^aSWftl&cD/c^ 

[0 12 2] <6. mm>&>±. :i(Dmm<o-mmm 

^tt^ tc50-C(i/.^V\ 50 
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[0 12 3] 0iJx.fi. ±fSIft0jT*{i. DNAco/>^:r^y 

[0 12 4] ^tz. ±mmmxit.. ^m'^yy2o±(D 

5 bX*;^ j^^-T^ >^ -V ywSr^iJffl -r 5 J: 9 L T t 
v\ 
[0 12 5] 

[0 12 6] m^^2 {-mmco^mi^ ^tiit. nn^u 
x,^fz}^. i5.mm(o%^K^^xpmf)^h^'ik%^mm 
[0 1 2 7] w*3S3{-is^(7)^p^(cj:tLfi. mi^om 

^ ^ H 2 (DmMt (oraicBff^coa^^-^x. 6 n .^r tc J: 19 

xw^^mm\^m%%^m^\^i5:-5\^^^ t f)^'^mx-h 

[0 12 8] t»*il4lc:gS«ccD^ej{c:J;ix(±\ ^i|s|-S:0f 

(0 1 2 9J M*«5{;i|E«c»^0^{cJ;tbtt\ 

CD 9 *)'0fi£^<D^^^iliR6tlt-l^ 1 <D^^ ^ n^=. e^. 
^ (^^ffBIsg® H f*l ^ -a: S ^iii X. 5 

■So 

[0 13 0] ff*3S6(c:te«<D^BJJ;n(4\ ^t^^tti^^^ 

^c:T^^ta$^^5^fecoi|$t4(i^^:;l:T. 'i^'bm^i^m-t^ 

[0 13 1] fS*«7{c|E«t<7?%e^J;tv(i\ l^/J^MifS;*^ 



(14) 

25 

[0 13 2] l»*JS8(;:|S«ro^0^(cj;ix(i\ ttt±j#S 

(0 13 31 i»*^9(cta^cD^B^(cj;ttn\ mwc:>j\^ 

So 

[0 13 4] fg^Jgi 0(;ifSig(D^PJ(cj;ntt\ f^-^<r> 
[0 13 5] it*3Sl 1 (^tfl$g<^^§g(CJ;i^(4^ ^2W 

y 9 ^w».^n^mfiiii^jv^^mA.xi6^ . m2<D 

[0 13 6] IS*3Si 2tcfe«t(0«?^{c:J:tvtt\ itagi: 

ib^^W9"s/^t-*f LT#t#^^nS J; 5{-t^i5)c^nTV>S 40 

[0 13 7] m^r^i 3(ciE«co^Bj(cj;ixt4\ -fer^'-y- 
^^^f^s/T-^Sr^i^LrSg^Sr^ff 5 ti: tic, ■fe>'f-:3.= 

10 13 81 W*:«l 4 {c:fEtt(^^9^lC JztLIf, 5feSffi^fl5 
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[0 13 9] fS^JSl 5{cfE«g(7)?gB^(CJ;tt»i, ffl!*JC 

[n 1 1 ':^mmm.(o-mii^m^yf^-r^umxi>^o 

KrffiUlT-foSo 

[US] lil2Wfe>f-g|5J^iawfe:)cllI-CfcSo 

[1214 1 l212<^A-A»fS{C*J»t2,*3fe5t^«^2 6^ 

[12151 ^-f a-v = f^ ^(OSB&IS^ET-foS. 

[12161 y =Tr^9^a:E-^<DBEm^^(-Pn*p-rs® 
[[117] ■^>^U(omtim^7i<-rmx-^^^ 

[1218] «S/hgfESS^>(^Pt:|s|-cD^t)!9±(f:;)^?fe^^-ri2lT'fc 
5, 

[12191 ■^'i'i5'D-^ = faU'-^roK;i|BfSfef^$f(03^m« 
1#coiftB^!2lT-fcS„ 
[121 1 01 Jjfs/ h?5m^«^#J!jPLfc^#i^B^.T^-t-M 

[Hill ^W^y-7"3?^«SrBBeLfc^>«fSgeo- 
♦S^iJc^JSr^-riilT-fcSo 

[i??-^olft?ql 
1 ^mmm. 

1 0 -fe V9-3-=.y fs 

1 1 -fe^i^-gp 

1 2 »J^gP 

2 0 ^^W^s/T* 

2 1a -^l^^/vm 
2 1 b ^^1f 
2 2 SfSW 
2 3a ttaW 

2 3b umm 

2 3c ^^s/^rW 

2 4 a ~ 2 4 f ^/J^^fESS 

2 6 «3t3fe^*^ 

2 7 V 

3 0 a, 30 b ^-f" ^ n-v'^t"^ 
3 5 ^ 

3 5a KilSfSf^St 

3 9 -^jvy 

4 0 #t?^R^ 

5 0 ttfflRM 

6 0 (^>«f^-^:/2^i^^S) 

7 0 <.^m=f-y^l^Wk^WO 
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ims] .[me] 
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[Hi 0] 




(51) Int. CI. ^ mm^- F I f-^j-y (#%) 

G 0 1 N 35/10 G 0 1 N 27/26 3 2 5 A 

// B 2 5 J 7/00 35/06 C 



(18) 001-108619 



F^ — 2G042 AAOl BD19 CAIO CB03 DA09 

HA02 HA07 
2G043 AA03 BA16 CA03 DA02 DA05 

EAOl EA19 FA03 GA07 GBll 

GB21 HAOl HA05 LAOl MA04 
2G058 AA09 DA07 ED03 ED07 GA06 
3F060 AAIO BAIO DA09 EB02 EB05 

EC03 EC06 FA03 FA06 GAOO 

GA13 GA18 
4B029 AA07 AA23 AA25 BB20 FA 15 



